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&)  Thermal-head  type  recording  device  and  recording  method  making  use  of  the  same. 

(sy  A  low-noise,  small-sized  and  inexpensive 
thermal-head  type  recording  device.  The  timing  of 
the  signal  for  commencing  the  driving  of  a  paper 
feed  motor  is  delayed  by  a  predetermined  period, 
e.g.,  5  to  20  mS,  after  the  signal  for  commencing 
one-line  recording  by  the  thermal  head,  thereby 
minimizing  the  force  required  for  separating  the 
sticking  recording  paper  sheet  from  the  thermal 
head. 
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THERMAL-HEAD  TYPE  RECORDING  DEVICE  AND  RECORDING  METHOD  MAKING  USE  OF  THE  SAME 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  thermal-head 
type  recording  device  for  use  in,  for  example,  fac- 
simile  apparatus  and,  more  particularly,  to  a 
thermal-head  type  recording  device  which  can  re- 
duce  the  level  of  noise  and  the  load  on  the  paper 
feeding  motor. 

The  specification  of  the  United  States  Patent 
No.  4,250,511  discloses  a  recording  device  which 
incorporates  a  thermal  head  for  thermally  recording 
information.  This  device  is  widely  used  in  facsimile 
and  other  apparatus  because  it  does  not  necessi- 
tate  any  developing  and  fixing  mechanism.  These 
apparatus  are  finding  spreading  use  in  ordinary 
offices,  in  compliance  with  current  demands  for 
automation  in  office  works.  On  the  other  hand, 
there  is  an  increasing  demand  for  development  of 
machines  which  can  operate  with  reduced  level  of 
noise  and  which  are  inexpensive.  Generally,  the 
noises  in  thermal  recording  devices  of  the  type 
described  are  caused  by  the  paper  feeding  motor, 
as  well  as  by  sticking  and  separation  of  the  paper 
to  and  from  the  thermal  head. 

Under  these  circumstances,  Japanese  Patent 
Unexamined  Publication  No.  2I4373/I984  proposes 
a  thermal  recording  device  in  which  measures  are 
taken  for  absorbing  and  insulating  noise  around  the 
thermal  head  and  the  paper  outlet  section  of  the 
device.  Unfortunately,  however,  no  proposal  has 
been  made  up  to  now  for  a  technic  which  would 
suppress  the  generation  of  noise  in  a  thermal  re- 
cording  device  of  the  kind  described. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  an  object  of  the  present  invention 
is  to  provide  a  thermal  recording  device  in  which 
the  generation  of  noise  caused  by  sticking  and 
separation  of  the  paper  to  and  from  the  thermal 
head  is  suppressed  so  as  to  reduce  the  level  of  the 
noise  during  the  operation  of  the  device. 

Another  object  of  the  invention  is  to  provide  a 
thermal  recording  device  in  which  a  small-sized 
and  inexpensive  paper  feeding  motor  is  used  so  as 
to  reduce  the  power  consumption  and  the  cost  of 
the  device,  while  contributing  to  a  further  reduction 
of  the  noise. 

To  these  ends,  according  to  one  aspect  of  the 
invention,  there  is  provided  a  thermal-head  type 
recording  device  including  a  thermal  head  having  a 
multiplicity  of  heat-generating  elements  arrayed 
thereon,  a  recording  paper  sheet  adapted  to  be  fed 

in  a  direction  perpendicular  to  the  direction  of  the 
array  of  the  heat-generating  elements,  and  a  paper 
feeding  motor  for  feeding  the  recording  paper 
sheet  in  the  direction,  comprising: 

5 
controlling  means  for  causing  the  timing  of  a  signal 
for  commencing  the  driving  of  the  paper  feeding 
motor  to  be  delayed  by  a  predetermined  period 
behind  the  timing  of  the  signal  for  commencing  the 

w  recording  by  the  thermal  head  for  each  recording 
line. 

According  to  another  aspect  of  the  invention, 
there  is  provided  a  thermal-head  type  recording 
device  including  a  thermal  head  having  a  multiplie- 

rs  ity  of  heat-generating  elements  arrayed  thereon,  a 
recording  paper  sheet  adapted  to  be  fed  in  a 
direction  perpendicular  to  the  direction  of  the  array 
of  the  heat-generating  elements,  and  a  paper  feed- 
ing  motor  for  feeding  the  recording  paper  sheet  in 

20  the  direction,  comprising:  means  for  supplying, 
when  the  feed  of  the  recording  paper  sheet  has 
been  suspended  for  a  predetermined  period  after 
the  recording  operation  of  the  thermal  head  by 
heating  pulses  supplied  thereto,  heating  pulses  to 

25  the  heat-generating  elements  which  have  partici- 
pated  in  the  recording  operation,  immediately  be- 
fore  the  commencement  of  the  feed  of  the  record- 
ing  paper  sheet  after  the  suspension  of  feed  there- 
of. 

30  According  to  still  another  aspect  of  the  inven- 
tion,  there  is  provided  a  thermal-head  type  record- 
ing  method  in  which  a  recording  paper  sheet  is  fed 
in  a  direction  perpendicular  to  the  direction  of  array 
of  multiplicity  of  heat-generating  elements  on  a 

35  thermal  head,  and  video  information  is  recorded  on 
the  recording  paper  sheet  in  accordance  with  heat- 
ing  pulses  supplied  to  the  heat-generating  ele- 
ments,  characterized  by  causing  the  timing  of  a 
signal  for  commencing  the  driving  of  the  paper 

40  feeding  motor  to  be  delayed  by  a  predetermined 
period  behind  the  timing  of  the  signal  for  com- 
mencing  the  recording  by  the  thermal  head  for 
each  recording  line. 

According  to  a  further  aspect  of  the  invention, 
«  there  is  provided  a  thermal-head  type  recording 

method  in  which  a  recording  paper  sheet  is  fed  in 
a  direction  perpendicular  to  the  direction  of  array  of 
a  multiplicity  of  heat-generating  elements  on  a  ther- 
mal  head,  and  video  information  is  recorded  on  the 

so  recording  paper  sheet  in  accordance  with  heating 
pulses  supplied  to  the  heat-generating  elements, 
characterized  by  causing  the  timing  for  commenc- 
ing  the  feeding  of  the  recording  paper  sheet  is 
delayed  by  a  predetermined  period  behind  the 
timing  for  commencing  the  recording  on  the  re- 
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coraing  paper  sneet,  ana  supplying,  when  the  feed 
of  the  recording  paper  sheet  has  been  suspended 
for  a  predetermined  period  after  a  recording  opera- 
tion  on  the  recording  paper  sheet,  heating  pulses 
to  the  heat-generating  elements  which  have  partici- 
pated  in  the  recording  operation,  immediately  be- 
fore  the  commencement  of  the  feed  of  the  record- 
ing  paper  sheet  after  the  suspension  of  feed  there- 
of. 

These  and  other  objects,  features  and  advan- 
tages  of  the  invention  will  become  clear  from  the 
following  description  of  the  preferred  embodiment 
when  the  same  is  read  in  conjunction  with  the 
accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  illustration  of  a  fac- 
simile  apparatus  as  an  embodiment  of  the  inven- 
tion; 

Fig.  2  is  a  sectional  view  of  an  essential 
portion  of  the  recording  portion  of  a  thermal  record- 
ing  device  of  the  present  invention; 

Fig.  3  is  a  perspective  view  of  a  thermal 
head  in  the  thermal  recording  device  shown  in  Fig. 
2; 

Fig.  4  is  a  chart  showing  a  change  in  the 
temperature  of  the  thermal  head  in  relation  to  time 
during  recording  operation; 

Fig.  5  is  a  diagram  illustrating  the 
temperature-dependency  of  the  paper-separation 
force; 

Fig.  6  is  a  diagram  illustrating  the  result  of 
frequency-analysis  of  the  noise  produced  by  a  con- 
ventional  thermal  recording  device; 

Fig.  7  is  an  illustration  of  the  recording  op- 
eration  of  the  conventional  thermal  recording  de- 
vice; 

Fig.  8  is  an  illustration  of  the  recording  op- 
Bration  of  an  embodiment  of  the  thermal  recording 
device  in  accordance  with  the  invention; 

Fig.  9  is  a  diagram  showing  the  relationship 
between  the  paper  separation  force  and  time  lag  t>; 

Fig.  10  is  a  graph  illustrating  the  noise  re- 
duction  effect  produced  by  the  embodiment  of  the 
invention; 

Fig.  11  is  a  block  diagram  of  a  practical 
sxample  of  the  signal  receiving  section  of  a  fac- 
simile  apparatus  embodying  the  present  invention; 

Fig.  12  is  a  block  diagram  of  the  facsimile 
apparatus  shown  in  Fig.  1  1  ; 

Fig.  13  is  a  block  diagram  of  a  control  pro- 
gram  for  controlling  the  facsimile  apparatus  shown 
n  Fig.  12;  and 

Fig.  14  is  a  flow  chart  showing  the  flow  of 
control  in  accordance  with  the  control  program 
shown  in  Fig.  13. 

5 
DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

Fig.  1  schematically  shows  a  facsimile  appara- 
w  tus  as  an  embodiment  of  the  thermal  recording 

device  in  accordance  with  the  present  invention. 
This  embodiment  has  a  housing  3  the  space  in 
which  is  divided  into  two  sections:  namely,  an 
upper  section  constituting  an  original  reading  - 

75  (transmitting)  section  and  a  lower  section  constitut- 
ing  a  signal  receiving  (recording)  section.  Fig.  1 
shows  parts  which  are  required  only  during  trans- 
mission,  e.g.,  an  original  mounting  plate  32,  a  cover 
33  of  paper-feeding  mechanism,  an  original  en- 

20  trance  34  and  an  original  tray  35,  as  well  as  parts 
which  are  required  only  during  receiving,  e.g.,  a 
paper  outlet  36  in  the  housing  31  and  a  recording 
paper  tray  37.  Parts  other  than  the  trays  35  and  37 
are  accomodated  by  the  housing  31  .  In  this  Figure, 

25  a  single-line  arrow  (—  )  represents  the  direction  in 
which  the  original  sheet  is  fed  during  transmission, 
while  a  double-line  arrow  (4=)  represents  the  direc- 
tion  in  which  the  sheet  after  recording  is  di- 
scharged. 

30  Referring  now  to  Fig.  2  showing  the  recording 
section  of  the  heat-sensitive  recording  device,  a  roll 
6  of  a  specific  recording  paper  sheet  is  set  in  a 
sheet  holder  41  and  is  adapted  to  be  extracted  and 
fed  by  a  platen  roller  42  which  in  turn  is  driven  by 

35  a  pulse  motor  8  which  serves  as  a  paper  feeding 
motor.  As  the  sheet  of  the  recording  paper  is  fed, 
received  video  information  is  recorded  on  the  ther- 
mal  head  5  which  opposes  to  the  platen  roller  42 
across  the  recording  paper  sheet.  The  sheet  of  the 

to  recording  paper  after  the  recording  is  discharged 
through  the  outlet  46  formed  in  the  housing  31 
along  a  path  via  the  space  between  guide  mem- 
bers  43a  and  43b  and  the  space  between  coop- 
erating  members  of  a  cutter  44,  past  a  guide  mem- 

ts  ber  45. 
As  will  be  understood  from  Fig.  3,  the  thermal 

head  5  has  a  multiplicity  of  heat-generating  ele- 
ments  5a  arrayed  in  the  longitudinal  direction 
thereof.  The  sheet  of  the  recording  paper  6  is  fed 

>o  in  the  direction  perpendicular  to  the  direction  of 
row  of  the  heat-sensitive  elements  5a. 

During  the  recording,  each  heat-generating  ele- 
ment  experiences  a  temperature  change  as  shown 
in  Fig.  4.  The  heat-generating  element  is  abruptly 

>5  heated  as  it  receives  a  heating  pulse  signal  at  a 
moment  A,  and  is  then  cooled  gradually.  Mean- 
while,  the  temperature  of  the  heat-sensitive  layer 
on  the  recording  paper  sheet  6  facing  this  heat- 

l 
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generating  element  reaches  the  melting  point  at 
around  a  moment  B  and  is  lowered  to  a  solidifica- 
tion  point  at  a  moment  C  so  that  the  recording 
paper  sheet  produces  a  color,  thus  recording  video 
information.  During  this  operation,  since  the  record- 
ing  sheet  of  paper  is  heated  to  a  temperature 
above  the  melting  point,  it  is  welded  to  the  surface 
of  the  thermal  head  and  is  solidified  thereon  as  the 
time  lapses,  thus  exhibiting  a  sticking  tendency  to 
stick  onto  the  surface  of  the  thermal  head.  In  this 
Figure,  a  symbol  D  represents  a  recording  pulse 
signal. 

The  sticking  force  between  the  thermal  head 
and  the  recording  paper  sheet  is  substantially  in 
inverse  proportion  to  the  temperature  of  the  surface 
of  the  thermal  head.  It  is  to  be  understood  also 
that,  in  the  conventional  heat-sensitive  recording 
device,  the  recording  operation  and  the  paper  feed- 
ing  operation  are  conducted  simultaneously. 

On  the  other  hand,  the  recording  operation  is 
conducted  by  dividing  a  single  recording  line  into  a 
plurality  of  blocks,  i.e.,  in  a  time-dividing  manner,  in 
order  to  reduce  the  size  and  capacity  of  the  power 
supply  for  the  recording.  Therefore,  the  time  length 
of  the  line  feed  is  short  as  compared  with  the  time 
length  required  for  the  recording  of  one  line.  In 
consequence,  since  the  recording  paper  sheet  is 
kept  stationary  during  recording  of  at  least  one 
block  in  each  line,  the  sticking  of  the  recording 
paper  sheet  due  to  solidification  inevitably  takes 
place  before  the  line  feed  for  the  recording  on  the 
next  line. 

Fig.  5  shows  the  relationship  as  obtained  be- 
tween  the  temperature  of  the  surface  of  the  thermal 
head  and  the  force  required  for  separating  the 
recording  paper  sheet  from  the  thermal  head. 

It  will  be  understood  that  the  separation  force  is 
substantially  in  inverse  proportion  to  the  surface 
temperature  of  the  thermal  head.  The  separation  of 
the  recording  paper  sheet  from  the  thermal  head  is 
effected  by  vibrating  the  recording  paper  sheet  and 
the  thermal  head.  This  undesirably  causes  a  very 
high  noise. 

Fig.  6  shows  the  result  of  a  frequency-analysis 
conducted  on  the  noise  produced  by  a  facsimile 
apparatus.  More  specifically,  the  broken-line  curve 
shows  a  change  in  the  driving  noises  such  as  the 
noise  produced  by  the  paper  feeding  motor,  while 
a  solid-line  curve  shows  the  change  in  the  syn- 
thetic  noise  generated  as  a  result  of  separation  of 
the  recording  paper  sheet  from  the  thermal  head. 

As  will  be  seen  from  Fig.  6,  the  separation 
noise  involves  a  major  component  in  a  high-fre- 
quency  region  above  1000  Hz,  which  is  rather  un- 
pleasant.  This  noise  is  remarkable  particularly 
when  the  ambient  air  temperature  is  low  and  when 
the  paper  feeding  operation  is  commenced  after  a 
comparatively  long  suspension  of  recording  opera- 

tion,  say  100  msec  or  longer,  i.e.,  after  a  compara- 
tively  long  cooling  of  the  recording  paper  sheet.  On 
the  other  hand,  the  force  required  for  the  separa- 
tion  of  the  recording  paper  sheet  additionally  loads 

5  the  paper  feeding  motor,  thus  making  it  difficult  to 
reduce  the  size  and  the  price  of  the  motor. 

Fig.  7  illustrates  the  recording  operation  and 
the  paper  feeding  operation  performed  by  a  con- 
ventional  thermal  recording  device  of  the  kind  de- 

70  scribed.  Symbols  N-1,  N  and  N  +  1  represent,  re- 
spectively,  the  (N-1)th  line,  Nth  line  and  the  (N  +  1)- 
th  line  of  the  recording.  In  order  to  reduce  the 
capacity  of  the  recording  power  supply,  each  line 
of  recording  is  divided  into  a  plurality  of  blocks  (6 

75  blocks  in  the  illustrated  case),  i.e.,  a  time-dividing 
recording  system  is  adopted.  It  will  be  seen  that 
the  recording  along  each  line  of  recording  and  the 
line  feed  of  the  recording  paper  sheet  are  com- 
menced  concurrently.  More  specifically,  the  mo- 

20  ment  t„  ts  and  t3  at  which  the  recording  is  com- 
menced  as  shown  in  (a)  in  Fig.  7  coincide  with  the 
timing  shown  in  (d)  in  Fig.  7  at  which  the  recording 
paper  sheet  is  fed. 

During  recording  along  the  Nth  line  for  exam- 
25  pie,  four  blocks  D23,  D2«,  Djs  and  DM  are  recorded 

while  the  recording  paper  sheet  is  kept  stationary 
after  having  been  fed  by  a  distance  Jl  correspond- 
ing  to  the  pitch  of  the  recording  lines.  Therefore, 
the  portions  of  the  recording  paper  sheet  corre- 

30  sponding  to  the  blocks  Da  to  Dm  are  fused,  welded 
and  then  solidified  so  as  to  completely  stick  to  the 
surface  of  the  thermal  head,  particularly  when  a 
long  time  is  taken  before  the  next  line  feed,  i.e., 
when  the  recording  speed  is  low  due  to  high  den- 

35  sity  of  the  recording.  In  consequence,  a  high  level 
of  noise  is  generated  when  the  recording  paper 
sheet  is  fed  for  the  printing  along  the  next  line  - 
(N  +  1). 

This  problem,  however,  can  be  overcome  by 
40  the  present  invention,  as  will  be  understood  from 

the  following  description  of  a  preferred  embodi- 
ment  taken  in  conjunction  with  Figs.  8  to  14. 

Referring  first  to  Fig.  8  which  shows  the  re- 
cording  and  paper  feeding  operation  in  an  embodi- 

45  ment  of  the  present  invention,  the  recording  along 
each  line,  e.g.,  the  N  th  line,  is  commenced  in 
response  to  the  recording  timing  signal  shown  at  - 
(a)  in  Fig.  8  and  is  conducted  in  the  time-dividing 
manner,  i.e.,  by  dividing  one-line  information  into  6 

50  blocks  D2,  to  D».  A  motor  driving  pulse  is  given  at 
a  moment  which  is  to  after  the  commencement  of 
the  recording  along  the  N  th  line,  as  shown  at  (c)  in 
this  Figure,  so  as  to  feed  the  recording  paper  sheet 
by  a  distance  corresponding  to  the  pitch  of  the 

55  recording  lines.  It  is  considered  that  the  paper 
separation  force  produced  at  the  moment  of  com- 
mencement  of  the  paper  feed  accompanied  by  the 
vibration,  is  substantially  proportional  to  the  num- 

4 
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Der  ot  diocks  or  recoraea  intormation  at  which  the 
recording  paper  sheet  sticks  to  the  thermal  head. 
The  blocks  over  which  the  sticking  is  taking  place 
when  the  paper  is  fed  during  recording  along  the  N 
th  line  includes  the  blocks  D15  and  D,6  (region  A) 
recorded  after  the  (N-1)th  feed  and  the  blocks  D2„ 
D22,  D23  and  D24  (region  B)  recorded  before  the  Nth 
feed  of  the  recording  paper  sheet.  Thus,  the  num- 
ber  of  blocks  over  which  the  sticking  is  taking 
place  is  represented  by  A-B.  As  will  be  seen  from 
Fig.  9,  the  number  of  the  blocks  included  by  the 
region  A  is  in  inverse  proportion  to  the  time  lag  to 
of  commencemnt  of  the  paper  feed,  whereas  the 
number  of  blocks  included  by  the  region  A  is 
proportional  to  the  time  lag  to.  Namely,  the  number 
of  blocks  in  the  region  A  is  decreased  whereas  the 
number  of  blocks  in  the  region  B  is  increased,  as 
the  time  lag  to  is  increased. 

The  noise  characteristics  as  shown  in  Fig.  6 
show  that  the  separation  force  is  minimized  in  a 
certain  range  of  the  time  lag  to. 

An  experiment  was  conducted  in  which  the 
noise  produced  by  the  paper  feeding  motor  and 
the  noise  produced  as  a  result  of  separation  of  the 
recording  paper  sheet  were  measured  while  vary- 
ing  the  time  lag  to  of  the  paper  feed.  From  Fig.  10 
which  shows  the  result  of  this  experiment,  it  will  be 
seen  that  the  noise  produced  by  the  separation  of 
the  recording  paper  is  minimized  when  the  time  lag 
U  is  12  mS.  In  fact,  the  minimized  separation  noise 
is  lower  by  25  dB  than  that  in  the  conventional 
thermal  recording  device  in  which  the  time  lag  to  is 
D  (zero).  Thus,  the  separation  noise  produced  in 
the  thermal  recording  device  of  the  invention  is 
about  1/300  that  experienced  with  the  conventional 
thermal  recording  device,  in  terms  of  the  sound 
anergy.  It  will  be  seen  also  that  the  noise  level 
sxhibits  a  drastic  change  when  the  time  lag  to 
generally  ranged  between  5  mS  and  20  mS. 

In  the  embodiment  described  hereinbefore,  the 
/ideo  information  to  be  recorded  in  one  line  is 
divided  into  six  blocks,  and  the  line  feed  of  the 
•ecording  paper  sheet  is  conducted  in  a  single  line- 
Bed  operation  for  each  line  of  recording.  The  num- 
aer  of  the  blocks,  however,  may  be  changed,  and 
tie  feed  of  the  recording  paper  sheet  may  be 
conducted  in  a  stepped  manner,  i.e.,  in  several 
irnes,  for  each  of  the  recording  line. 

The  advantageous  effect  of  the  invention  de- 
scribed  hereinabove  is  remarkable  particularly 
tfhen  the  recording  speed  is  low  and  when  the 
ambient  air  temperature  is  low.  Generally,  however, 
i  similar  relationship  between  the  noise  level  and 
he  time  lag  to  is  observed  equally  regardless  of  the 
conditions  such  as  the  recording  speed  and  the 
ambient  air  temperature.  In  Fig.  10,  a  curve  drawn 
sy  one-dot-and-dash  line  represents  the  level  of 
he  noise  produced  by  the  paper  feeding  motor. 

The  described  embodiment  of  the  invention 
can  be  carried  out  without  substantial  difficulty,  by 
providing  a  circuit  which  delays  the  motor  driving 
pulse  by  5  to  20  mS.  Such  a  circuit  may  be  a  very 

5  cheap  circuit  constructed  in  a  single  IC  chip. 
Fig.  11  illustrates  a  practical  example  of  a 

facsilime  apparatus  of  thermal-head  type  to  which 
the  present  invention  is  applied.  This  facsimile  ap- 
paratus  has  a  demodulator  1  which  demodulates  a 

w  modulated  video  single  transmitted  through  a  tele- 
phone  circuit  from  another  facsimile  station,  so  as 
to  produce  a  digital  video  signal  which  may  be,  for 
example,  MH  (Modified  Huffman)  code  signal  in 
case  of  a  Gill  class  facsimile  apparatus  which 

75  meets  the  international  standard.  A  decoder  3  de- 
codes  this  MH  signal  into  video  signal. 

A  recording  driver  4  drives,  upon  receipt  of  the 
video  signal,  the  thermal  head  5  so  as  to  record 
the  video  signal  on  the  recording  paper  sheet  6. 

20  The  facsimile  apparatus  has  a  control  section  7 
which  administrates  the  timing  of  the  whole  appara- 
tus,  and  determines  the  timing  of  generation  of  the 
video  signal,  as  well  as  the  timing  of  generation  of 
the  recording  pulse  (heating  pulse)  delivered  to  the 

25  recording  driver  4  and  the  timing  of  generation  of 
the  pulse  for  driving  the  paper  feeding  pulse  motor 
8. 

The  control  section  7  incorporates  a  delay  cir- 
cuit  7a  which  is  adapted  to  cause  the  timing  of 

30  generation  of  the  motor  driving  pulse  to  be  delayed 
by  a  period  to  (see  Fig.  8)  after  the  timing  of 
commencement  of  the  recording  of  each  line. 
Thus,  the  delay  circuit  7a  delivers  the  driving  pulse 
to  the  pulse  motor  8  at  a  timing  which  is  delayed 

35  by  t,  after  the  receipt  of  the  signal  from  the  record- 
ing  driver  4.  As  stated  before,  the  dealy  time  to  is 
selected  to  range  between  5  and  20  mS. 

The  timing  of  generation  of  the  video  signal 
largely  varies  depending  on  the  quantity  of  in- 

fo  formation  carried  by  the  video  signal.  For  instance, 
in  case  of  an  MH-coded  thermal  type  facsimile 
apparatus  meeting  the  international  standard,  the 
minimum  transmission  time  is  20  mS  per  line  at  a 
transmission  speed  of  4800  bps  with  1728  picture 

ts  elements  per  line,  in  this  apparatus,  the  time  length 
required  for  transmission  of  one-line  video  informa- 
tion  varies  within  the  range  of  between  20  mS  and 
1  .08  S.  The  control  section  7  in  the  device  of  the 
present  invention,  therefore,  has  a  function  for  ef- 

>o  fecting  a  duplicate  printing  when  the  interval  of 
driving  of  the  pulse  motor  8  is  longer  than  a 
predetermined  period. 

A  description  will  be  made  hereinunder  as  to 
the  manner  in  which  the  duplicate  printing  is  con- 

i5  trolled. 
Referring  to  Fig.  12  which  is  a  block  diagram 

showing  the  construction  of  the  facsimile  appara- 
tus,  the  received  signal  2  is  demodulated  by  the 
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demodulator  1  so  as  to  become  MH-coded  signal 
and  is  stored  in  a  code  buffer  9.  The  MH-coded 
signal  is  delivered  from  the  code  buffer  9  to  the 
decoder  3  which  decodes  this  signal  into  video 
signal.  After  completion  of  decoding  of  the  video 
signal  corresponding  to  one  line,  a  signal  from  a 
timer  12  representing  the  completion  of  decoding 
is  delivered  to  a  microcomputer  11  which  also 
receives  a  signal  representing  the  length  of  time 
elapsed  after  the  commencement  of  recording 
along  the  preceding  line.  Thus,  the  microcomputer 
judges  whether  the  recording  is  finished  with  the 
preceding  line,  as  well  as  whether  the  time  length 
after  the  commencement  of  recording  of  the  pre- 
ceding  line  is  longer  than  a  predetermined  period. 
When  the  time  length  elapsed  after  the  commence- 
ment  of  the  recording  of  the  preceding  line  ex- 
ceeds  the  predetermined  period,  the  microcom- 
puter  11  outputs,  through  an  interface  13,  a  record- 
ing  pulse  so  as  to  drive  the  recording  driver  4 
again  thereby  to  effect  duplicate  printing  of  the 
video  signal  corresponding  to  the  preceding  re- 
cording  line.  The  microcomputer  1  1  then  delivers  a 
transferring  instruction  to  the  decoder  3  so  that  the 
latter  transfers  to  the  recording  driver  4  the  video 
signal  corresponding  to  the  next  line  of  recording 
out  of  the  information  data  stored  in  the  line  buffer 
1  0.  When  the  transfer  is  completed,  the  decoder  3 
inform  the  microcomputer  11  of  the  completion  of 
the  transfer.  Upon  receipt  of  the  signal  representing 
the  completion  of  the  transfer,  the  microcomputer 
11  delivers  a  pulse  to  the  recording  driver  4 
through  the  interface  13  and,  after  elapse  of  a 
period  corresponding  to  the  delay  time  to,  a  driving 
pulse  is  delivered  to  the  pulse  motor  8.  The  timer 
12  is  reset  simultaneously  with  the  output  of  the 
driving  pulse. 

The  series  of  operation  described  hereinabove 
is  repeated  until  the  completion  of  recording  is 
finished. 

Fig.  13  is  a  block  diagram  of  a  control  program 
in  accordance  with  which  the  microcomputer  11 
controls  the  whole  system.  The  control  program 
has  four  tasks:  namely,  initializing  task  15,  commu- 
nication  control  task  16,  decoding  control  task  17 
and  recording  control  task  18.  The  start  and  finish 
of  these  tasks  are  controlled  by  a  scheduler  19.  An 
example  of  the  flow  of  the  control  explained  above 
will  be  described  hereinunder  with  reference  to  Fig. 
14. 

When  the  recording  control  task  18  is  started 
by  the  scheduler  19,  the  content  of  the  timer  is 
inputted  in  Step  1.  Then,  in  a  subsequent  Step  2,  a 
judgment  is  conducted  as  to  whether  the  recording 
has  been  finished  with  the  preceding  recording 
line.  If  the  recording  has  not  been  finished,  the 
process  returns  to  the  scheduler  19.  However,  if 
the  recording  has  been  finished,  a  judgment  is 

conducted  in  Step  3  as  to  whether  the  line  buffer 
10  stores  video  signal  corresponding  to  at  least 
one  recording  line.  If  the  answer  is  NO,  i.e.,  if  the 
video  signal  corresponding  to  one  or  more  line  has 

5  not  been  stored  in  the  line  buffer  10,  the  process 
returns  to  the  scheduler  19.  However,  if  the  answer 
is  YES,  i.e.,  if  the  quantity  of  the  video  signal 
stored  in  the  line  buffer  10  exceeds  that  for  one 
recording  line,  the  process  proceeds  to  Step  4  in 

70  which  a  judgment  is  conducted,  using  the  signal 
from  the  counter  12,  as  to  whether  the  time 
elapsed  from  the  commencement  of  the  recording 
of  the  preceding  line  exceeds  the  set  time.  If  the 
content  of  the  timer  12  is  still  below  the  level 

75  corresponding  to  the  set  time,  the  process  pro- 
ceeds  to  Step  6,  whereas,  if  not,  the  process 
proceeds  to  Step  5.  In  Step  5,  printing  pulse  is 
delivered  to  the  recording  driver  4,  thereby  effec- 
ting  the  duplicate  recording.  In  Step  6,  however,  a 

20  transferring  instruction  is  given  to  the  decoder  3  so 
that  new  video  information  corresponding  to  one 
recording  line  is  transferred  from  the  line  buffer  10 
to  the  recording  driver  4.  In  Step  7,  completion  of 
the  transfer  is  confirmed  and,  in  Step  8,  a  printing 

25  pulse  and  a  driving  pulse  are  delivered  to  the 
recording  driver  4  and  the  pulse  motor  8,  respec- 
tively,  thereby  recording  the  video  information.  The 
process  is  returned  to  the  scheduler  19,  after  set- 
ting  the  timer  again. 

30  As  has  been  described  in  detail,  according  to 
the  present  invention,  the  signal  for  starting  the 
operation  of  the  paper  feed  motor  is  delayed  be- 
hind  the  signal  for  commencing  the  recording  of 
each  line,  the  amount  of  delay  being  selected  to 

35  fall  within  a  region  which  enables  the  force  required 
for  separating  the  recording  paper  sheet  from  the 
thermal  head  to  be  minimized.  This  in  turn  reduces 
the  level  of  the  load  imposed  on  the  motor,  so  as 
to  permit  a  motor  of  smaller  capacity  and  lower 

40  cost  to  be  used,  with  the  result  that  not  only  the 
noise  produced  by  the  motor  is  reduced  but  the 
noise  produced  by  the  separation  of  the  recording 
paper  sheet  from  the  thermal  head  is  reduced  as 
well. 

45  The  described  embodiment  of  the  present  in- 
vention  offers  an  additional  advantage  that,  when 
the  feed  of  the  recording  paper  sheet  has  been 
suspended  for  a  time  longer  than  a  predetermined 
period,  heating  pulses  are  inputted  to  the  heat- 

so  generating  elements  so  as  to  enable  the  force 
required  for  the  separation  of  the  recording  paper 
sheet  to  be  reduced,  contributing  remarkably  to  the 
reduction  in  the  noise  attributable  to  the  separation 
of  the  recording  paper  sheet.  In  consequence,  the 

55  thermal  recording  device  of  the  invention  can  op- 
erate  with  noise  which  is  lowered  substantially  to 
the  level  of  the  noise  produced  by  the  paper  feed- 
ing  motor  alone.  Furthermore,  the  size  and  the  cost 

6 
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or  tne  paper  reeding  motor  can  be  remarkably 
reduced  as  compared  with  those  of  the  motor  used 
in  the  conventional  thermal  recording  device  of  the 
kind  described. 

Claims 

1.  A  thermal-head  type  recording  device  in- 
cluding  a  thermal  head  having  a  multiplicity  of 
heat-generating  elements  arrayed  thereon,  a  re- 
cording  paper  sheet  adapted  to  be  fed  in  a  direc- 
tion  perpendicular  to  the  direction  of  the  array  of 
said  heat-generating  elements,  and  a  paper  feeding 
motor  for  feeding  said  recording  paper  sheet  in 
said  direction,  comprising:  controlling  means  for 
causing  the  timing  of  a  signal  for  commencing  the 
driving  of  said  paper  feeding  motor  to  be  delayed 
by  a  predetermined  period  behind  the  timing  of  the 
signal  for  commencing  the  recording  by  said  ther- 
mal  head  for  each  recording  line. 

2.  A  thermal-head  type  recording  device  as  set 
forth  in  Claim  1,  wherein  said  controlling  means 
include  a  delay  circuit  adapted  for  causing  the 
timing  of  said  signal  for  commencing  the  driving  of 
said  paper  feeding  motor  to  be  delayed  by  5  to  20 
mS  behind  the  timing  of  said  signal  for  commenc- 
ing  the  recording  by  said  thermal  head  for  each 
recording  line. 

3.  A  thermal-head  type  recording  device  as  set 
forth  in  Claim  1,  wherein  said  controlling  means 
includes  a  delay  circuit  adapted  for  causing  the 
liming  of  said  signal  for  commencing  the  driving  of 
said  paper  feeding  motor  to  be  delayed  behind  the 
timing  of  said  signal  for  commencing  the  recording 
by  said  thermal  head  for  each  recording  line,  by  a 
time  length  which  minimizes  the  sum  of  the  stick- 
ing  force  caused  by  the  blocks  of  video  information 
recorded  immediately  before  a  line  feed  of  said 
recording  paper  and  the  sticking  force  caused  by 
the  blocks  of  video  signal  recorded  after  comple- 
tion  of  the  immediately  preceding  line  feed  of  said 
recording  paper  sheet. 

4.  A  thermal-head  type  recording  device  in- 
cluding  a  thermal  head  having  a  multiplicity  of 
rieat-generating  elements  arrayed  thereon,  a  re- 
cording  paper  sheet  adapted  to  be  fed  in  a  direc- 
tion  perpendicular  to  the  direction  of  the  array  of 
said  heat-generating  elements,  and  a  paper  feeding 
motor  for  feeding  said  recording  paper  sheet  in 
said  direction,  comprising:  means  for  supplying, 
when  the  feed  of  said  recording  paper  sheet  has 
aeen  suspended  for  a  predetermined  period  after 
the  recording  operation  of  said  thermal  head  by 
leating  pulses  supplied  thereto,  heating  pulses  to 
the  heat-generating  elements  which  have  partici- 

pated  in  said  recording  operation,  immediately  be- 
fore  the  commencement  of  the  feed  of  said  record- 
ing  paper  sheet  after  the  suspension  of  feed  there- 
of. 

5  5.  A  thermal-head  type  recording  method  in 
which  a  recording  paper  sheet  is  fed  in  a  direction 
perpendicular  to  the  direction  of  array  of  a  mul- 
tiplicity  of  heat-generating  elements  on  a  thermal 
head,  and  video  information  is  recorded  on  said 

70  recording  paper  sheet  in  accordance  with  heating 
pulses  supplied  to  said  heat-generating  elements, 
characterized  by  causing  the  timing  of  a  signal  for 
commencing  the  driving  of  said  paper  feeding  mo- 
tor  to  be  delayed  by  a  perdetermined  period  be- 

75  hind  the  timing  of  the  signal  for  commencing  the 
recording  by  said  thermal  head  for  each  recording 
line. 

6.  A  thermal-head  type  recording  method  as 
set  forth  in  Claim  5,  wherein  the  timing  of  said 

20  signal  for  commencing  the  driving  of  said  paper 
feeding  motor  is  delayed  by  5  to  20  mS  behind  the 
timing  of  said  signal  for  commencing  the  recording 
by  said  thermal  head  for  each  recording  line. 

7.  A  thermal-head  type  recording  device  as  set 
25  forth  in  Claim  5,  wherein  the  timing  of  said  signal 

for  commencing  the  driving  of  said  paper  feeding 
motor  is  delayed  behind  the  timing  of  said  signal 
for  commencing  the  recording  by  said  thermal 
head  for  each  recording  line,  by  a  time  length 

30  which  minimizes  the  sum  of  the  sticking  force 
caused  by  the  blocks  of  video  information  recorded 
immediately  before  a  line  feed  of  said  recording 
paper  and  the  sticking  force  caused  by  the  blocks 
of  video  signal  recorded  after  completion  of  the 

35  immediately  preceding  line  feed  of  said  recording 
paper  sheet. 

8.  A  thermal-head  type  recording  method  in 
which  a  recording  paper  sheet  is  fed  in  a  direction 
perpendicular  to  the  direction  of  array  of  a  mul- 

w  tiplicity  of  heat-generating  elements  on  a  thermal 
head,  and  video  information  is  recorded  on  said 
recording  paper  sheet  in  accordance  with  heating 
pulses  supplied  to  said  heat-generating  elements, 
characterized  by  causing  the  timing  for  commenc- 

*5  ing  the  feeding  of  said  recording  paper  sheet  is 
delayed  by  a  predetermined  period  behind  the 
timing  for  commencing  the  recording  on  said  re- 
cording  paper  sheet,  and  supplying,  when  the  feed 
of  said  recording  paper  sheet  has  been  suspended 

>o  for  a  predetermined  period  after  a  recording  opera- 
tion  on  said  recording  paper  sheet,  heating  pulses 
to  the  heat-generating  elements  which  have  partici- 
pated  in  said  recording  operation,  immediately  be- 
fore  the  commencement  of  the  feed  of  said  record- 

55  ing  paper  sheet  after  the  suspension  of  feed  there- 
of. 

r 



0  219  119 



0  219  119 

F I G .   5  

HEATING  ELEMENT  SURFACE  TEMPERATURE  f t )  



0  219  119 

F I G .   7  

( N - l )  
tl  t 2  

N 
t 3  

(N  +  l) 

( a )  

( b )  

D|2  D|, 4  Dl6  
^  

D22  D24  D26  D32  D34  D 3 6  
D l 5 /   D2|  T  D23/  D 2 5 /   D3I  f b s s   f  D 3 5 /  

( c )  

1 8  

( d )  z  



0  219  119 

F I G .   8  

( N - l )  N 

( a )  

( b )  

( c )  

(N  +  l )  

D|2  D|4  D|6  D22  D24  D26  D32  D34  D 3 6  
D | | \ D | 3 ( D | 5 /   V 2 \ \ V 2 5 ] V 2 £ > /   D31  [  D33  

n  n  n  n  HI  n  n  r-l  n  Hi  m  m  n  1-1  r-i  @- 

@ t o H  

®   ®  

h - t o H  r ~ t o —   i 

( d )  

_J 
UJ 
I  

r -  1  1 

I  

n  

1  

F I G .   1 3  

1 4  

1 9  

4 -  

S C H E D U L E R  

INITIALISE 

—   r r  
1  1 5  

T R A N S -  
MISSION 
CONTROL 

—   
I  r  
1  1 6  

DECODE 
CONTROL 

RECORD 
CONTROL 

1 7  1 8  



0  219  119 

F I G .   9  

DELAY  TIME  to   ( m S )  

F I G .   1 0  

LU 

I  I  1  I  L_l  I  L 
<  0  5  I 0 I 2   20  3 0  

DELAY  TIME  t o   ( m S )  



0  219  119 

F I G .   I I  

I  3  4  
\  SIGNAL  {  { 

DEMODU-  DTCODrr   x  RFCORD 
LATOR  ULUJULh  »  DRIVER 

7 ^  

7 a  

C O N -  
TROLLER  

^  

8  

F I G .   1 2  

SYSTEM  BUS 

MICRO- 
30MPUTER 

PROGRAM 

CODE 
B U F F E R  

3  VIDEO  BUS 

DECODER 

I O  

1 3  

L I N E  
B U F F E R  

I / O  

4  

RECORD 
DRIVER 

a  



0  219  119 

F I G .   1 4  

S T E P   I 

S T E P   2  

S T E P   3  

S T E P   4  

S T E P   5  

S T E P   6  

S T E P   7  —  

S T E P   8  

S T E P   9  

RECORD )  

TIMER  INPUT 

T R A N S F E R  
VIDEO  SIGNAL 

^   HAS  \  
TRANSFER 

^ E N ^ E D ^  

RECORD 

RESET  TIMER 


	bibliography
	description
	claims
	drawings

